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Abstract 
The purpose of this study was the examination relationship between the activity systems of brain/behavioural and mental health 
in students. This search was descriptive and from correlation kind. 100 students were selected by convenience sampling method. 
The participants were asked to complete the Gray-Wilson personality Questionnaire (GWPQ) and mental Health Questionnaire 
(DASS-21). Pearson's correlation coefficient and liner regression was used for data analyses. 
Results indicated there is a significant correlation between systems of brain/behavioural (BAS, BIS, FFS) and mental health. 
Results also indicated that systems of brain/behavioural (BAS, BIS, FFS) can predict mental health (Depression, anxiety, stress) 
in other word, increase or decrease the amount of the activity systems of brain/behavioural have significant varieties in relation to 
their mental health.  
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1. Introduction 
During last decades, personality psychology domain, beheld a lot of efforts of Rhetoricians who seek to 
determine individual differences via variables on the basis of biology. One of the most known theories in this 
domain is discussed by Jeffry Allen Gray. Gray (1994, 1991, 1990 and 1987) by reviewing the animal researches 
literature in reinforcement sensitivity theory of personality (RST) represented a biological pattern which includes 
three brain/behavioral systems. These systems include: Behavioral inhibition system (BIS), behavioral activation 
system (BAS) and fight and flight system (FFS). The first system is behavior activating system which responds to 
the reward and lack of punishment which are conditional stimuli activation and sensitivity increase of this system 
cause calling positive emotions and approach and active avoidance (Gray and McNaughton, 2000). Neuroanatomical 
basis of BAS which relates structurally with dopaminergic cerebral paths and cortico steroya palidu thalamic 
(CSPT) (Fowles,1980).Which are located in prefrontal cortices amygdale and cortical cores (Hewig, ,Hagemann, 
Seifert, Naumann, Bartussek, 2006), BAS sensitivity indicates individual's movement (Gray, 1994).The second 
system is behavior inhibition system which responds to the conditional stimulus as punishment and lack of reward 
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and also responds stimuli to new stimuli and inherent frightful stimuli (Gray and McNaughton, 2000), BIS 
activation cause calling emotional manner of anxiety and behavior inhibition, active avoidance, extinction, 
increasing attention and setting. Neuroanatomical basis of this system which its high activity is in relation to the 
experience of anxiety (Corr and Gray, 2002), there are in orbit frontal cortex, septuHypocampi system (SHS) and 
pops circuit (Hewig, Hagemann, Seifert, Naumann & Bartussek, 2006).The third system is fight and flight (FFS) 
system, which structurally is in relation to Amygdale and hypo thalamus and is sensitive to the harmful stimuli. 
Behavioral components of this system which its high activity is in relation to psycho attitude component .Includes 
defensive aggressive (fight) and rapid flight from punishment source (flight) (Corr, Pickering and Gray, 1995; Corr, 
2004). Garry knows his theory dimensions as 30 degrees deviation from Eysenck theory dimensions and generally 
know BAS as demonstration of individual early motivation and know BIS in relation to anxiety manner and mean 
while he linked the sensitivity and FFS activity with mental disjointed gravitation (Corr, 1995), of course in final 
revision of this theory, Gray and McNaughton renamed FFS in to FFFS and added (Freeze) component to it (Corr, 
2006). Gray (1994) affirmed that psychiatry abnormalities are resulted from performance dysfunction in one of these 
systems or their cooperation. During presentation of Garry theory, the researchers put Forwarded this hypothesis that 
abnormal sensitivity of these systems, showed readiness and aptitude toward various forms of psychopathologies. In 
conclusion it is assumed that BAS and BIS can determine a vast domain of abnormalities, on the other handy mental 
health main components (depression, anxiety, and stress) are considered as the most effective important factors in 
human promotion and evolution. This point has a lot of importance especially for the students. although students are 
usually considered from social elected individuals, but various studies show that students also are affected by 
various emotional abnormalities and difficulties (Fowles, 1993; Meyer, Johnson, winters, 2001),which these 
disorders start with low anxiety and end in various manners of psychosomatic, neurotic and even psychotic 
disorders, Although some of these disorders in students partially are from maturity period characteristics, but this 
case related to the capacity for  relationship with others, schooling continuation, considered job selected, marriage 
and factors and existence conflicts in new situations(Milani far,2004) and since simultaneous reviewing of desirable 
and undesirable life events, positive and negative emotions possibilities and limitations, increase our prediction of 
physiological changes and finally mental and physical health (Fowles,2000), so depression and anxiety have an 
important role in mental well-being so that Gray (1991 and 1994) affirms that anxiety and neurotically depression 
are the results of more activation of BIS and psychotically depression results from low activity of BAS. Also 
Johnson et al. (2003) in an epidemiological study find that BIS higher scores predict all life depression and anxiety 
disorders. By considering the above mentioned researches and investigation results, the present study is conducted 
for reviewing the relationship between brain/behavioral systems and mental health in the students who have high 
indications of anxiety and depression and refer to the psychotherapy clinics.  
2.  Method 
2.1. Participants 
This research is descriptive analytical and is from correlation kind, Which is cord acted for finding the 
relationship between activation of brain/behavioral systems (behavioral activating, behavioral inhibition and fight 
and flight) and the rate of depression, anxiety and stress in students so statistical population includes students who 
refer to the psychotherapy clinics which were selected by convenience sampling method 100 students with average 
age and standard deviation (22.1 and 3.2) as statistical sample.  
2.2. Measures 
Garry-Wilson personality questionnaire (GWPQ). This questionnaire which evaluates the rate of brain/behavioral 
systems activities and its components, is a self-evaluation personality questionnaire, which is designed by Wilson, 
Barrett and Gray in England in 1989 and includes 120 items and for each item there are three options as "yes", "no" 
and "I don't know". In designing this questionnaire it is tried that special items content of each component be 
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diverse. Each item includes 20 elements that for reducing the probability of agreeable responses bias, each one of 10 
data of the elements approximately are being corresponded with 10 logical inverse elements. In the field of validity 
of this questionnaire, Wilson, Barrett and Gray (1989) obtained Cranach's Alpha coefficient for the elements of 
approach, active avoidance, passive avoidance, extinction and fight and flight 0.71, 0.61, 0.58, 0.61, 0.65 and 0.65 
for men and 0.68, 0.35, 0.59, 0.63, 0.71 and 0.71 for women respectively, which show the appropriate internal 
consistency of the test. This questionnaire is translated in to Persian language by Azad fallah et al. (1999) and it is 
administrated between a group of Iranian students (n=211) . Also Ashrafi et al. (2005) reported Cranach's Alpha 
coefficient 0.60, 0.54, 0.61, 0.66, 0.65 and 0.69 for the elements of appealing, active avoidance, passive avoidance, 
silence, fight and flight respectively and he reported consistency coefficients by halving method as 0.53, 0.57, 0.52, 
0.62, 0.64 and 0.64 respectively.  
Depression, anxiety stress standard (DASS-21). Depression, anxiety, stress standard (DASS, Lovibond, 1995) is 
a collection of three self-report scales for evaluating logical emotional states in depression, anxiety, and stress. This 
standard includes 21 items and measures three subscale of depression, anxiety and stress and each subscale of 
DASS-21 include 7 items: and each item is scored from 0 to 3. Antony et al. (1998) utilized factor analysis for 
mentioned standard which results of their research again indicate the existence of three factors of depression, anxiety 
and conflict and Alpha coefficient for these factors were 0.97, 0.92 and 0.95 respectively reliability. Validity and 
reliability of this questionnaire in Iran were reviewed by Samani and Jukar (2009), who reported its test-retest 
validity for depression anxiety and stress as 0.77, 0.76 and 0.80 respectively and also they reported Cranach's Alpha 
coefficient as 0.81, 0.74 and 0.78 respectively.  After completing questionnaires by the students the data were 
analyzed via using descriptive and perceptive statistical methods including Pearson's correlation test and liner 
regression.  
3.  Results 
For analyzing the relationship between brain/behavioural systems with mental health indicators, Pearson's 
correlation coefficient was used (Table 1). 
Table 1.Means, Standard deviations, and inter-correlation of the variable 

variable 1 2 3 4 5 6 
1- behavioural Activity systems 1      
2- behavioural Inhibition systems -0.073 1     
3- fight- flight systems -0.119 0.322** 1    
4- Depression  -0.175** 0.411** 0.209* 1   
5- Anxiety  -0.273** 0.336** 0.164 0.542** 1  
6- Stress  -0.119 0.427** 0.181 0.563** 0.625** 1 
       
Means                                                             
Standard deviations  
40.01 
6.35 
32.52 
10.52 
35.41 
9.63 
13.22 
9.10 
11.45 
7.44 
15.61 
9.59 
* p<0/01 
**p<0/001 

Results show that there is a significant relationship between behavioural activating system and anxiety (P<0.01), 
also there is a positive and significant relationship between behavioural inhibition system with each three mental 
health indicators i.e. depression, anxiety and stress (P<0.01) and there is a positive and significant relationship 
between fight/flight system with depression (P<0.05). For inspecting the review of the share of brain/behavioural 
systems in predicting individual's mental health indicators, liner regression was used that its results are presented in 
table 2, 3, 4. 
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Table 2.Results of liner regression analyses of depression as dependent variable and Brain/behavioural systems as independent variable in 
participants (n=100). 
 
SE R P FBetaBvariable 
0.142 0.175 0.081 3.102 -0.175 0.251 1- behavioural Activity systems 
0.08 0.411 0.03 19.88 0.411 0.355 2- behavioural Inhibition systems 
0.093 0.411 0.03 4.46 0.209 0.197 3- fight- flight systems 
 
Table 3.Results of liner regression analyses of anxiety as dependent variable and Brain/behavioural systems as independent variable in 
participants (n=100). 
 
SE R P F BetaB variable 
0.114 0.273 0.006 7.881 -0.273 -0.319 1- behavioural Activity systems 
0.67 0.336 0.001 12.454 0.336 0.238 2- Inhibition behavioural systems 
0.077 0.164 0.103 2.713 0.164 0.127 3- fight- flight systems 
 
Table 4.Results of liner regression analyses of stress as dependent variable and Brain/behavioural systems as independent variable in participants 
(n=100). 
 
SE R P F BetaBvariable 
0.151 0.119 0.2 1.416 -0.119 -0.180 1- behavioural Activity systems 
0.083 0.427 0.000 21.80 0.427 0.389 2- behavioural Inhibition systems 
0.071 0.181 0.181 3.337 0.181 0.181 3- fight- flight systems 
 
According to these Tables, behavioural activity system is not a good predictor for depression but for behavioural 
inhibition system and fight- flight systems 0.41 percent of depression be predicted. Also behavioural activity system, 
behavioural inhibitions system and fight-flight system can predict 0.27, 0.32 and 0.16 percent of student's anxiety 
respectively. The results show that behavioural activity system and fight-flight system cannot be good predictors for 
students stress but behavioural inhibition system can predict 0.41 percent of student's stress. 
4. Discussion 
Since in Gray theory, BAS and BIS are considered distinctive physiological neurological systems, it is expected 
that activation of each one of these systems, accompany changes in physiological, psychological responses. The aim 
of the present research is to review the relationship between Brain/behavioural systems activities (BAS, BIS, and 
FFS) and mental health components (depression, anxiety and stress). Our results from this hypothesis support that 
anxiety and neurotically depression are due to the more sensitivity of BIS (Gray, 1991, 1994), also these results 
show that there is a correlation between depression, anxiety and BAS, which this correlation is considered negative 
on the other hand, BIS has a relationship with stress, and the higher stress shows BIS more activities, which this 
finding conforms and is along with research findings of Heponiemi et al. (2003). In general regression results show 
the direct relationship between anxiety, stress and BIS (Heponiemi, Keltiangas, Jarvinen, Puttonen, & Ravaja, 
2003). Although carver and white (1994) claim that brain/behavioural systems activities measurement scale is not 
completely towards anxiety criterion. But this relationship between BIS and anxiety is approved repeatedly and also 
there is a relationship between BIS and depression, and this relationship is significant and this finding also conforms 
to a lot of finding, also conforms to a lot of researches (Fowles, 2000; Carver, Sutton, & Scheier, 2000; Gable, Reis, 
& Elliot, 2000) which show a direct relationship between BIS activity and negative emotions. According to 
motivation theory of Gray (1982,1987) behavioural inhibition system (BIS) is a neurological system which is 
activated by disgusting stimuli clues (lack of reward, or punishment) and its activation causes inhibition and finally 
causes Subjective experience of anxiety excessive sensitivity of behavioural inhibition system (BIS) can create 
increasing anxiety state and inclination towards behavioural inhibition in an individual and it also increases his/her 
readiness for experiencing depressive disorders. Totally, the results of this research not also imperially leads to the 
1687Somaye Aubi et al. / Procedia - Social and Behavioral Sciences 30 (2011) 1683 – 1687 S. Aubi  et al. / Procedia – Social and Behavioral Sciences 00 (2011) 000–000  
   
detection and emphasis on the new factors in the field of depression emergence, but also refer to this point that by 
considering the comprehension of individual deterrence's in the field of various neurological construction 
sensitivities and individuals various vulnerabilities towards depression and anxiety, modern intervention methods 
and strategies can be designed in the field of depression and anxiety. 
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